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Introduction 
Sorghum a n d mi l le t a r e t h e ma jo r coarse g ra ins in 
Asia and Africa and a re main ly grown in rainfed 
areas in t h e semi-a r id t ropical (SAT) regions. These 
cereals provide t h e b u l k of calories, prote in and other 
nu t r i en t s to severa l mill ion people of SAT areas, where 
t hey a re used as a p r inc ipa l source of food. The s ta tus 
of sorghum and mi l le t has for a long t ime been tha t 
of "poor m a n ' s food". However , recent ly these two 
coarse grain cereals have gained impor tance in m a n y 
pa r t s of t h e w o r l d a n d t h e potential i t ies of the i r use 
as a super ior food by blending t h e m w i t h w h e a t flour 
have been explored in several places (Kent, 1975; Badi 
a n d Hoseney, 1976; Crab t ree a n d Dendy, 1979; Miche 
et al., 1976). 
In India, s o r g h u m a n d mi l le t cul t ivat ion occupies 
near ly 27 % of t h e total a r ea u n d e r cereals and contr-
ibutes about 14 % of the to ta l cereal product ion in the 
country. Most of t h e Ind ian f a n n e r s , apa r t f rom grain 
production, a r e also interes ted in good qual i ty fodder 
for the i r livestock. In addi t ion to provid ing food for 
h u m a n consumption, sorghum and mil let crops a re 
also an i m p o r t a n t source of s tover for l ivestock 
animals . . 
Rura l people represen t t h e major propor t ion of con-
sumers of so rghum and mi l le t in India . T h e grain 
types, processing methods a n d food habi t s va ry con-
siderably in va r ious par t s of India . Despi te low yields, 
local types a r e general ly prefer red by t h e consumers 
owing to t h e i r character is t ic unidentif ied food qua l i ty 
a t t r ibutes . Rachie (1963) has described t h e var ious 
aspects of ut i l izat ion of so rghum and mil let in India . 
T h e most common produc t of so rghum or mil let is 
ro t i or chapat i wh ich is an un leavened flat b r e a d p r e -
pa red f rom g r o u n d flour. Por r idge- l ike p repara t ions 
and cooked g ra ins a re also common. In a few states 
(Rajasthan a n d Gujara t ) , mi l l e t i s of seasonal p r e -
ference, being used in w i n t e r wh i l e whea t is used in 
summer . With a wide divers i ty in food hab i t s in 
various regions, t h e r e exis t a n u m b e r of recipes t h a t 
could be m a d e from sorghum and mil let . In order to 
identify t h e va r ious processing m e t h o d s and food 
uses of these t w o cereal grains , a survey was u n d e r -
t aken in seven s ta tes of India . 
Survey of villages 
A survey of t rad i t iona l me thods of food prepara t ions 
from sorghum and mil let was car r ied out in villages 
of seven Ind ian states, A n d h r a P radesh , Gujara t , K a r -
na taka , M a d h y a P radesh , Maha rash t r a , Ra jas than and 
Tamil Nadu . These s ta tes cont r ibu te about 77% of 
Table 1 : Area a n d P r o d u c t i o n of S o r g h u m a n d Millet 
S ta t e 
A n d h r a P r a d e s h 
Tamil N a d u 
K a r n a t a k a 
M a h a r a s h t r a 
Guja ra t 
Ra jas than 
Madhya P r a d e s h 
Total 
Total (India) 
* Es t ima tes of 
in I n d i a * 
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a r ea a n d p r o d u c t i o n of pr inc ipa l 
crops in India , 1975—'76. G o v e r n m e n t of Ind ia , 1977. 
t h e so rghum and abou t 73% of t h e mi l le t p roduc t ion 
in India . The a r ea and p r o d u c t i o n of so rghum and 
mi l le t in each s ta te is s h o w n in T a b l e 1 . The vil lages 
su rveyed w e r e se lected in a r a n d o m fashion f rom 
each s ta te , and as far as poss ible , a d i s t ance of 50 km 
o r m o r e was m a i n t a i n e d b e t w e e n a n y t w o vi l lages i n 
t h e same area. W h e r e v e r poss ible , w i v e s of f a rmers 
w e r e in te rv iewed us ing a s t a n d a r d ques t ionna i re . In 
all , 171 villages w a r e s u r v e y e d a n d t h e informat ion on 
t rad i t iona l processing m e t h o d s a n d foods t h a t a re p r e -
p a r e d us ing s o r g h u m a n d m i l l e t w a s ga the red . A to ta l 
d is tance of about 19,000 km w a s c o v e r e d in ca r ry ing 
out t h e survey. 
Processing methods 
Our survey revea led t h a t s o r g h u m a n d mi l le t g ra ins 
a re s tored and used by v i l l age rs f o r a per iod of abou t 
one yea r after t h e ha rves t . S o r g h u m g ra in s grown in 
Ind ia for food a r e p r e d o m i n a n t l y w h i t e , pear ly and 
w i t h a corneous e n d o s p e r m (Rachie , 1969). An account 
of t h e t rad i t iona l m e t h o d s of p rocess ing of so rghum 
a n d mi l le t i n seve ra l c o u n t r i e s h a s b e e n recent ly 
publ ished by Vogel a n d Graham (1978). They h a v e 
repor ted the var ious mi l l ing m e t h o d s t h a t a r e com-
monly used in Ind ia a n d Afr ica a n d t h e r e appea r to 
be similari t ies in t h e p rocess ing m e t h o d s used in 
different countr ies . D u r i n g o u r su rvey , w e h a v e 
observed t h a t so rghum a n d m i l l e t a r e processed for 
food i n severa l w a y s d e p e n d i n g u p o n t h e need a n d 
local hab i t s . D r y mil l ing in to f lou r o r gr i t s i s common 
in severa l vil lages. In some cases w h o l e gra ins a r e 
also cooked o r they a r e soaked a n d w e t mil led. In 
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other cases, t h e grains or t h e b a t t e r m a d e from w e t 
mill ing a r e fermented. Roast ing and popping of sorg-
h u m is pract iced in a few cases. 
Dry Milling 
In olden days, gra ins w e r e ground in a h a n d opera ted 
wooden or s tone ro ta ry mi l l in vi l lage households . 
But nowadays whole grains a re ground into f lour in 
mechanical ly operated disc mil ls called chakki. The 
f lour is used for m a k i n g p roduc t s l ike rot i which is 
one of t h e ma jo r food products m a d e from sorghum 
and mil let in India. . Fo r t h e p repa ra t ion of sorghum 
grits (nuchu, rawa) the grains a re f i rs t mois tened and 
then pounded to remove the h u s k wi th a s tone m o r t a r 
and wooden pestle. The dehusked gra ins a re pounded 
into gri ts . F u r t h e r pounding is also done to get a fine 
flour. The husk is also fe rmented a n d t h e fe rmented 
w a t e r is used in some food produc ts . Gri ts a re used 
for var ious food products . T h e dehusk ing process is 
not commonly followed for mil le ts . 
Wet Milling 
Wet mil l ing is pract iced in some vil lages in A n d h r a 
Pradesh , K a r n a t a k a , and Tami l N a d u by first soaking 
the gra in in w a t e r or in bu t t e rmi lk . The dura t ion of 
soaking var ies f rom a few hour s to about 12 hours . 
So rghum or mil let grains a lone or in combinat ion 
wi th other legumes like black g ram (Phaseolus mungo) 
are we t mi l led into a ba t t e r . T h e ba t t e r is mixed 
and al lowed to ferment overn igh t before i t is used 
for the p repa ra t ion of food. Soaking of gra in for p r o -
longed periods up to 3 days is also pract iced (Karna-
taka , Tami l Nadu) for obta in ing the desired product . 
For m a k i n g papad (a snack), t h e grains a re soaked 
overn ight a n d excess w a t e r i s r emoved t h e n e x t day. 
After sun-dry ing , the grains a r e g round into flour. At 
t imes, the grains a r e also par t ia l ly cooked. The husk 
is removed by rubb ing over gunny cloth. T h e de-
husked gra ins a re pounded a n d sun-dr ied . F lour i s 
m a d e w i t h t h e he lp of a h a n d chakki and used for 
papad p repa ra t i on (Madhya P radesh ) . 
Popping and Roasting 
Popping of so rghum is m o r e common than popping 
of mi l le t (Gujarat, Madhya Pradesh , Maharash t r a ) . 
Plate 1. Roti. 
Some cultivars possess the desirable popping character-
istics. The grains are popped on special hot plates or 
on sand heated over hot plates. Sorghum earheads at 
soft-to hard-dough stage are roasted directly on hot 
coal and consumed (Pongda, in Madhya Pradesh). Mil-
let grain or grits is roasted for certain snack-type pre-
parations (chikki, sukhadi, in Gujarat; lapsi in Rajas-
than). 
Food preparations 
After processing the grains into flour, grits or batter 
several food products are made in villages. Based on 
the information gathered from our survey, they could 
be classified into seven broad categories (Tables 2 
and 3). Of course, this list is not exhaustive for all the 
products that are made in India, but it illustrates the 
kind of preparations that are usually made. A brief 
outline of the method of preparation of flour, grits 
and batter into various food products is given in the 
following sections. 
Roti products 
Roti is the most common product made from sorg-
hum and millet (Plate 1). It is prepared from flour 
by making a dough, similar to that prepared from 
wheat. It is made in several ways to suit the preference 
of the consumer. Sieving the flour prior to making the 
B r e a d 1 
R o t i 
B h a k r i 
T h a l i p i t h 
G u r c h a n d i a 
1
 F r o m f l o u r 
P o r r i d g e 1 2 
M u d d h a e 
K a n y a 
P u l a g a m 
D h a l i a 
2 
T a b l e 2 : F o o d P r o d u c t s p r e p a r e d f r o m S o r g h u m 
G r u e l 1 2 
K u z h 
G a n j i 
R a b a l d i 
S a n j a 
F r o m g r i t s 
C o o k e d 2 3 
A n n a 
G u g u r u 
S o g a r i 
T h u l i 
3
 F r o m 
S t e a m e d 1 2 4 
I d l y 
S a v a g i 
P h u n d k e 
D o k l a 
w h o l e g r a i n s 
F r i e d 1 4 
D o s a 
K u r d i g i 
P a p a d 
P o n g a n u m 
O t h e r s 
(snacks) 1 3 
A v i l a k k i 
H a l w a 
P h u l i 
K o h u r i 
4
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Por r idge 1 2 





Table 3 ; Food P roduc t s p repa red from P e a r l Mil le t . 





F r o m gri ts 
Cooked 1 2 3 
Ghugr i 
U p m a 
Anna -koo t 
Kolab 
3
 F ro 
S teamed 1 4 
Idly 
K u d u m u 
Gut ta 
Dokla 
m who le g ra ins 
F r i ed 1 4 
Dosa 
P u d a 
Gare 
K h u r m a 
Othe r s 
(snacks) 1 2 3 
M a v u 
S u k h a d i 
Chicki 
L a d w a 
4
 F r o m b a t t e r 
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dough is more common for millet. Hot or cold wa te r 
is used for making the dough. Jaggery wa te r (Madhya 
Pradesh) , mi lk or even sugarcane ju ice (Maharashtra) 
is used for dough making. The dough is kneaded 
several t imes to make i t consistent and is m a d e into 
a ball shape and then flattened to a disc by deft 
s t rokes of the hand. This process is difficult and 
needs considerable practice in mak ing uni form roties. 
The so rghum roti made in Maharasht ra , and millet 
roti m a d e in Gujarat and Rajasthan, a re comparat ively 
thick (3 to 4 mm) and about 15 cm in d iameter ; whe re -
as in Karna taka , the rotis are baked on a hot iron or 
ea r then plate. In Maharashtra , Gujarat , and Rajas than 
the roties after baking on a hot plate a re fur ther baked 
by placing them directly on smoldering coal for a shor t 
period. The roties a re ei ther served fresh or consumed 
wi th in a few hours of preparation (up to 6 or 8 hr) . In 
some of the villages, the local res idents feel t ha t 
roties could be stored up to 1 week. 
W h e a t flour is mixed with either mil let or sorghum 
flour and roties are made after the addit ion of spices. 
The p roduc t prepared from millet is called Dhebra 
or Thepla (Gujarat), and from sorghum is called 
Bhandole (Gujarat). In some villages, the dough wi th 
added spices is made to a round shape and t h e n cooked 
in s team or fried in oil and consumed as a breakfas t 
food or snack. 
Porridge preparations 
Sorghum flour or grits, or both of t hem together are 
used for porr idge preparation. Rice or f inger mil let 
flour or gri ts is also mixed with sorghum flour for 
m a k i n g porr idge. The grits or flour is cooked in wa te r 
or bu t te rmi lk (Madhya Pradesh), or in f remented 
b ro th called Emla which is prepared by soaking sorg-
h u m husk for 15 to 20 days (Karnatka). The proport ion 
of w a t e r to gri ts or flour varies widely and depends on 
food preference. Spices and whole green g ram (Pha-
seolus aureus) are also added while cooking. The thick 
porr idge obtained after cooking is called muddhae 
(Karnataka , P la te 2), maheri (Madhya Pradesh) , s an -
kati (Andhra Pradesh), ghense (Gujaret), kal i (Tamil 
Nadu). 
Thin porr idge is also prepared, mostly using grits, 
bu t sometimes flour. Several snack i tems, such as 
laddu from sorghum (Madhya Pradesh) , and chikki, 
shira, sukhadi (Gujarat), using roasted gri ts from 
millet a re also prepared. 
P la te 2. Muddhae. 
Whole Grain Preparations 
When so rghum is used in t h e fo rm of whole gra in , 
t h e husk i s n o r m a l l y r emoved by pounding , b u t th is 
i s no t common for mil le t . S o r g h u m or mi l le t g ra in 
is then cooked l ike r ice (kichadi, P l a t e 3). In some 
P l a t e 3 . Kichadi . 
cases, spices a re also added whi l e cooking. In Gu ja ra t , 
a p roduc t is m a d e us ing sp rou ted mi l l e t by cooking i t 
i n the s ame w a y as t h e who le g ra in . 
Other Products 
Steamed and fried p roduc t s a r e p r e p a r e d f rom 
sorghum and mi l le t a n d used for snack types (ponga-
num, P l a t e 4). E x t r u d e d p roduc t s a r e also p r e p a r e d 
P l a t e 4 . P o n g a n u m . 
(sawagi, in K a r n a t a k a ; nangal, in T a m i l Nadu) . This 
i s not ve ry common as t h e f lour does n o t possess t h e 
qual i ty s imi la r to w h e a t used for semol ina or p a s t a 
p roduc ts . Raghavendra Rao et al. (1979) ind ica ted t h a t 
d u e to t h e lack of g lu t en in maize , s o r g h u m , a n d mi l le t , 
t h e vermicel l i (a pas t a product ) p r e p a r e d f rom these 
grains complete ly d i s in tegra ted on cooking. 
Snacks l ike p a p a d (or papdi) , kurdigi, sandigai e tc . 
a re p r epa red by m a k i n g thick o r t h i n spicy p o r r i d g e 
wi th flour a n d a r e e i the r e x t r u d e d w i t h m o u l d s o r 
direct ly sp read on cloth a n d t h e n s u n dr ied. These 
a r e fr ied i n oil a n d c r i spy s n a c k s a r e c o n s u m e d 
(Plate 5). 
Conclusions 
The food types t h a t h a v e been l i s ted i nd i ca t ed c lea r -
ly t h e vas t u t i l iza t ion of so rghum a n d mi l le t g ra ins 
in villages a n d t h r o w l igh t on poss ib le po t en t i a l of 
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P l a t e 5 . Sandigai . 
these cereals for m a k i n g food produc ts . The re is a good 
similarity in m a n y food p repara t ions in t h e different 
states surveyed. Th i s l is t i s by no m e a n s complete 
for all t h e food t ypes p r epa red f rom sorghum and 
millet in India . 
This informat ion is of in te res t to b reede r s , nu t r i t ion-
ists and processing technologists and should be useful 
in developing gra in t ypes more sui table for the con-
sumer. S o r g h u m a n d mi l le t h a v e good potent ia l for 
making b read (Casier et al. 1976) a n d cookies (Badi and 
Hoseney, 1976). Rooney et al. (1970) h a v e indicated 
t h a t w e t mill ing, d r y mi l l ing a n d bak ing processes can 
be adopted for s o r g h u m . There appea r s to be a good 
possibility of a d e m a n d for commercia l pear l ing, p a r -
t icularly for s o r g h u m (Vi rak tamath et al . , 1970). Though 
industr ia l processing p rocedures for so rghum and mil -
let are not as advanced as t h a t for w h e a t and r ice 
in India, ye t w i t h increased produc t ion th rough t h e 
introduct ion of h igh-y ie ld ing var ie t ies , t h e r e appears 
to be a good po ten t i a l for . ut i l izat ion of sorghum and 
millet . 
Our su rvey r evea l ed t h a t severa l food produc ts a re 
made from these t w o coarse gra in cereals in India . I t 
is impor tan t to cons ider t h e acceptabi l i ty by the con-
sumer in developing g ra in types . Though yield m a y 
be the first cr i ter ion in any crop b reed ing program, 
grain qual i ty accep tab le to t h e consumer also deserves 
a serious considera t ion. 
A t ICRISAT, we h a v e recent ly in i t ia ted exper iments 
to under s t and the role of some physicochemical prop-
ert ies in m a k i n g good, acceptable qua l i ty of rot i f rom 
sorghum and pea r l m i l l e t Our p r e l im ina ry resul t s 
indicate t h a t some of t h e character is t ics could be re-
la ted to t h e genera l acceptabi l i ty of ro t i of sorghum 
and millet. I t r e m a i n s to be seen w h e t h e r th is obser-
vation wil l hold good w h e n we screen a la rge n u m b e r 
of samples for the i r ro t i qual i ty . 
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